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BOOTING METHOD CAPABLE OF EXECUTING A WARM BOOT OR A 
COLD BOOT WHEN A CPU CRASH OCCURS AND COMPUTER SYSTEM 

THEREFOR 

This application claims the benefit of Taiwan application Serial No. 
5 92124524, filed Sep. 4, 2003. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The invention relates to a booting method and a computer system 
therefor, and more particularly to a booting method capable of executing a 
10 warm boot or a cold boot when a CPU crash occurs and a computer system 
therefor. 

Description of the Related Art 

[0002] In general, a computer system always provides a hardware reset 
function and a software reset function to enable the computer system to 
15 execute a cold boot and a warm boot, respectively. After the computer system 
is crashed, a user may choose the hardware reset function or the software 
reset function to reboot the computer system. 
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[0003] The software reset function is such that a system reset operation is 
executed by means of software. However, the software reset function is 
disabled when a CPU (Central Processing Unit) of the computer system is 
crashed and cannot execute a software instruction. The hardware reset 
5 function is such that the reset operation for the computer system is executed 
by means of hardware. Thus, the hardware reset function is always enabled 
regardless of whether the CPU is crashed or not. After the software reset 
function has been executed, the computer system has been warm-booted. 
That is, the computer system will be rebooted, and the settings and data 

10 stored in an SDRAM (Synchronous Dynamic Random Access Memory) of the 
computer system before the computer system is crashed still exist. After the 
hardware reset function has been executed, the computer system has been 
cold-booted. That is, the computer system will be rebooted and return to its 
default state when it is manufactured, and all the settings and data stored in 

15 the SDRAM before the computer system is crashed will be lost. 

[0004] FIG. 1 is a main architecture diagram showing a conventional 
computer system. The conventional computer system 100 includes a CPU 
102, an SDRAM 104, a software reset generating circuit 106, and a hardware 
reset generating circuit 108. Data and predefined values for the computer 
20 system 100 are stored in the SDRAM 104 controlled by the CPU 102. The 
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software reset generating circuit 106 transfers a software reset signal SR to 
the CPU 102 to enable the CPU 102 to execute a software reset operation 
when a user chooses to execute the software reset function. The hardware 
reset generating circuit 108 transfers a hardware reset signal HR to the CPU 
5 102 to enable the CPU 102 to execute a hardware reset operation when the 
user chooses to execute the hardware reset function. 

[0005] FIG. 2 is a flow chart showing a booting method capable of 
executing a warm boot or a cold boot in a conventional computer system. 
First, step 202 is performed to judge whether or not the CPU 102 is crashed. 
If yes, step 204 is performed; and if not, step 206 is performed. In the step 
204, the CPU 102 cannot execute the software reset operation because it is 
crashed. Thus, the user can only choose the hardware reset function. After 
the step 204, the process goes to step 208, in which the computer system 
100 is cold-booted, and all the data and predefined values stored in the 
SDRAM 104 will be lost. 

[0006] When the CPU 102 is not crashed, the user may choose the 
hardware reset function or the software reset function. Thus, in the step 206, 
the computer system 100 judges that the user chooses the hardware reset 
function or the software reset function. If the user chooses the software reset 
20 function, step 210 is then performed, in which the computer system 100 is 
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warm-booted, and all the data and predefined values stored in the SDRAM 
104 will be held. If the user chooses the hardware reset function, step 208 is 
performed. 

[0007] The conventional computer system 100 cannot execute the 
software reset operation but can only execute the hardware reset operation to 
finish the cold boot when the CPU 102 is crashed. After the computer system 
100 is cold-booted, however, the data and the predefined values of the 
computer system 100 stored in the SDRAM 104 before the computer system 
is crashed will be completely lost. Then, the user has to set the computer 
system 100 again, which is quite time-consuming. In addition, important data 
may be lost, which causes great damage to the user. 

SUMMARY OF THE INVENTION 

[0008] It is therefore an object of the invention to provide a booting method 
capable of executing a warm boot or a cold boot when a CPU crash occurs 
and a computer system therefor. When the CPU is crashed, the invention 
enables the user to choose the software reset function to execute a warm 
boot. Thus, the data and predefined values stored in the SDRAM before the 
computer system is crashed may be held. Accordingly, the drawback of losing 
important data in the prior art may be avoided, and the time consumption in 
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resetting the computer system may be eliminated. 

[0009] The invention achieves the above-identified object by providing a 
booting method capable of executing a warm boot or a cold boot when a CPU 
crash occurs in a computer system. The computer system has a CPU and a 
5 memory. The CPU controls the memory, and the memory stores data and 
predefined values of the computer system. The booting method of the 
invention includes the following steps. First, when the CPU is in a crash state, 
the computer system detects that a user wants to execute a hardware reset 
function or a software reset function. Next, a hardware reset operation is 

10 executed to reboot the CPU. Then, when the user chooses to execute the 
hardware reset function, data and predefined values of the memory are 
deleted to make the computer system return to a default state. Otherwise, 
when the user chooses to execute the software reset function, the computer 
system holds the data and predefined values to make the computer system 

15 return to a setting state before the computer system is crashed. 

[0010] The invention also achieves the above-identified object by providing 
a computer system capable of executing a warm boot or a cold boot when a 
CPU crash occurs. The computer system includes a CPU, a memory, a 
judgement-combination circuit, a hardware reset combination circuit, a 
20 software reset generating circuit and a hardware reset generating circuit. The 
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memory controlled by the CPU stores data and predefined values of the 
computer system. The judgement-combination circuit judges whether or not 
the CPU is crashed. The hardware reset combination circuit is electrically 
connected to the CPU and is controlled by the judgement-combination circuit. 
The software reset generating circuit transfers a software reset signal to the 
CPU and the judgement-combination circuit when the user chooses to 
execute the software reset function. The hardware reset generating circuit 
transfers a first hardware reset signal to the judgement-combination circuit 
and the hardware reset combination circuit when the user chooses to execute 
the hardware reset function. When the judgement-combination circuit 
receives the software reset signal and the CPU is judged to be in a crash 
state, the judgement-combination circuit controls the hardware reset 
combination circuit to output a second hardware reset signal to the CPU so as 
to reboot the CPU. Thereafter, the judgement-combination circuit transfers a 
judgement signal to the CPU to inform the CPU that the second hardware 
reset signal is an indication signal to replace the software reset signal. Then, 
the computer system holds the data and predefined values of the memory to 
make the computer system return to a setting state before the CPU crash. 
When the hardware reset combination circuit receives a hardware reset signal, 
the hardware reset combination circuit transfers a second hardware reset 
signal to the CPU so as to reboot the CPU. The CPU deletes the data and 
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predefined values of the memory to make the computer system return to a 
default state. 

[001 1] Other objects, features, and advantages of the invention will 
become apparent from the following detailed description of the preferred but 
5 non-limiting embodiments. The following description is made with reference to 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a main architecture diagram showing a conventional 
computer system. 

10 [0013] FIG. 2 is a flow chart showing a booting method capable of 

executing a warm boot or a cold boot in a conventional computer system. 

[0014] FIG. 3 is an architecture diagram showing a computer system for 
executing a warm boot or a cold boot when a CPU crash occurs according to 
a preferred embodiment of the invention. 

15 [0015] FIGS. 4Ato 4C are detailed flow charts showing a booting method 
of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0016] The main scope of a booting method capable of executing a warm 
boot or a cold boot when a CPU crash occurs in a computer system of the 
invention is described in the following. When the CPU is crashed, the 
computer system detects a hardware reset function or a software reset 
function to be executed by a user. Then, the CPU is rebooted by executing 
the hardware reset operation. Next, when the user chooses to execute the 
hardware reset function, the data and predefined values stored in the SDRAM 
are deleted to make the computer system return to its default state. When the 
user chooses to execute the software reset function, the hardware reset 
operation, which is regarded as an operation to replace the software reset 
operation, is executed to cause the computer system to hold the data and 
predefined values stored in the SDRAM, and make the computer system 
return to a setting state before the crash. In the invention, the user may still 
execute the warm boot to hold the data and predefined values stored in the 
SDRAM when the CPU is crashed. 

[0017] FIG. 3 is an architecture diagram showing a computer system for 
executing a warm boot or a cold boot when a CPU crash occurs according to 
a preferred embodiment of the invention. 
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[0018] The computer system 300 of the invention includes a CPU 302, an 
SDRAM 304, a judgement-combination circuit 310, a hardware reset 
combination circuit 312, a software reset generating circuit 306, and a 
hardware reset generating circuit 308. The SDRAM 304 controlled by the 
5 CPU 302 stores data and predefined values of the computer system 300. The 
judgement-combination circuit 310 judges whether or not the CPU 302 is 
crashed according to a crash signal CH. The hardware reset combination 
circuit 312 is electrically connected to the CPU 302 and is controlled by the 
judgement-combination circuit 310. When a user chooses to execute the 

10 software reset function, the software reset generating circuit 306 transfers a 
software reset signal SR to the CPU 302 and the judgement-combination 
circuit 310 to inform them that the user wants the computer system 300 to 
execute the software reset operation. When the user chooses to execute the 
hardware reset function, the hardware reset generating circuit 308 transfers a 

15 first hardware reset signal HR1 to the judgement-combination circuit 31 0 and 
the hardware reset combination circuit 312 to inform them that the user wants 
the computer system 300 to execute the hardware reset operation. 

[0019] When the judgement-combination circuit 31 0 receives the software 
reset signal SR and judges that the CPU 302 is crashed by the crash signal 
20 CH, the judgement-combination circuit 310 outputs a control signal CS to the 
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hardware reset combination circuit 312 to inform it to execute the hardware 
reset operation. At this time, the hardware reset combination circuit 312 
outputs a second hardware reset signal HR2 to the CPU 302 so as to reboot 
the CPU. Thereafter, the judgement-combination circuit transfers a judgement 
5 signal DT to the CPU so as to inform the CPU 302 that the second hardware 
reset signal HR2 is an indication signal to replace the software reset signal. 
Then, the computer system 300 holds the data and predefined values of the 
SDRAM 304 to make the computer system 300 return to the setting state 
before the crash. Otherwise, when the hardware reset combination circuit 312 
10 receives the hardware reset signal HR1 , the hardware reset combination 

circuit 312 transfers a second hardware reset signal HR2 to the CPU 302 so 
as to reboot the CPU 302 and enable the CPU 302 to execute the hardware 
reset operation. The CPU 302 deletes the data and predefined values of the 
SDRAM 304 to make the computer system 300 return to its default state. 

15 [0020] FIGS. 4Ato 4C are detailed flow charts showing a booting method 
of the invention. Please refer to FIGS. 4Ato 4C in conjunction with FIG. 3. 
The booting method of the invention includes the following steps. First, step 
402 is executed to judge whether or not the CPU 302 is in a crash state. The 
process goes to step 404 if yes, and to step 418 is not. Step 404 judges that a 

20 user wants to execute the hardware reset function or the software reset 
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function. When the user wants to execute the software reset function, the 
process goes to step 406; and when the user wants to execute the hardware 
reset function, the process goes to step 408. 

[0021] Steps 406 to 41 0 are steps for executing a part of the hardware 
5 reset operation to replace a part of the software reset operation, wherein the 
part of the hardware reset operation means that only the hardware reset 
operation is used to make the CPU 302 return to its normal state for 
executing software programs. Then, the CPU 302 determines whether or not 
the contents in the SDRAM 304 are to be deleted according to the judgement 
10 signal DT, thereby executing the complete hardware reset operation or 
software reset operation. 

[0022] In step 406, after the judgement-combination circuit 310 receives 
the software reset signal SR and finds that the CPU is in a crash state 
according to the crash signal CH, the judgement-combination circuit 310 
15 outputs the control signal CS to control the hardware reset combination circuit 
312 to output the second hardware reset signal HR2 to the CPU 302 so as to 
reboot the CPU 302, and then the process goes to step 410. 

[0023] In step 408, after the hardware reset combination circuit 312 
receives the first hardware reset signal HR1 , the hardware reset combination 
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circuit 312 outputs the second hardware reset signal HR2 to the CPU 302 so 
as to reboot the CPU 302, and then the process goes to step 410. 

[0024] In step 41 0, after the CPU 302 is rebooted, the CPU 302 receives 
the judgement signal DT output from the judgement-combination circuit 310. If 
5 the CPU 302 finds that the second hardware reset signal HR2 is an indication 
signal to replace the software reset signal according to the judgement signal 
DT, the process goes to step 412. If the CPU 302 judges that the second 
hardware reset signal HR2 represents the indication signal for executing the 
hardware reset operation according to the judgement signal DT, the process 
10 goes to step 416. In step 410, the CPU 302 further outputs an initialization 
signal Int to initialize the judgement-combination circuit 310. 

[0025] Step 412 judges whether or not the data in the SDRAM 304 is 
correct. If yes, the process goes to step 414, in which the data and predefined 
values of the SDRAM 304 are held to make the computer system 300 return 
15 to the setting state before the crash and thus complete the warm boot. If not, 
the process goes to step 416, in which the data and predefined values of the 
SDRAM 304 are deleted to make the computer system 300 return to its 
default state and thus complete the cold boot. 

[0026] In addition, in step 402, after it is judged that the CPU 302 is not in 
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a crash state, step 418 is performed to judge that the user wants to execute 
the hardware reset function or the software reset function. When the user 
wants to execute the software reset function, the process goes to step 420, in 
which the CPU 302 receives the software reset signal SR to execute the 
5 software reset operation, and outputs the initialization signal Int to initialize the 
judgement-combination circuit 310. Then, the process goes to step 422, in 
which the CPU 302 is rebooted and the data and predefined values in the 
SDRAM 304 will be held. When the user wants to execute the hardware reset 
function, step 424 is performed, in which the hardware reset combination 
10 circuit 312 receives the first hardware reset signal HR1 and outputs the 
second hardware reset signal HR2 to enable the CPU 302 to execute the 
hardware reset operation. At this time, the CPU 302 is rebooted, and the data 
and predefined values of the SDRAM 304 will be deleted. 

[0027] The computer system 300 of the invention is preferably a personal 
15 digital assistant (PDA), and the operation system for the PDA is preferably the 
WinCE system. The SDRAM 304 also may be replaced by other memories 
having the same function as the SDRAM, so the invention is not limited to the 
usage of the SDRAM. 

[0028] In the booting method capable of executing a warm boot or a cold 
20 boot when a CPU crash occurs and the computer system therefor according 
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to the embodiments of the invention, when the CPU 302 is crashed and the 
user wants to execute the warm boot, the judgement-combination circuit 310 
judges that the CPU 302 is in the crash state, automatically makes the CPU 
302 return to its normal state by means of the hardware reset operation, and 
5 then informs the CPU 302 that the hardware reset operation is performed to 
replace the software reset operation. Thus, the data and predefined values in 
the SDRAM 304 may be held such that the computer system 300 may return 
to the state before the crash. From a user's viewpoint, the warm boot and cold 
boot may be chosen regardless of whether the CPU 302 is crashed or not, 

10 and whether or not the CPU is crashed does not influence the user's choice. 
Compared to the conventional method, in which the user can only choose the 
cold boot when the CPU is crashed, the invention enables the user to choose 
the warm boot when the CPU is crashed so as to save the data and 
predefined values stored in the SDRAM, prevent important data from being 

1 5 lost, and eliminate the time consumption of the user for resetting the 
computer system. 

[0029] While the invention has been described by way of example and in 
terms of a preferred embodiment, it is to be understood that the invention is 
not limited thereto. On the contrary, it is intended to cover various 
20 modifications and similar arrangements and procedures, and the scope of the 
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appended claims therefore should be accorded the broadest interpretation so 
as to encompass all such modifications and similar arrangements and 
procedures. 
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